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Abstract 
 Crowd wisdom has manifested itself in several successful business applications, most notably predictive markets. 
Notwithstanding there have been few objective long term measures of its underlying principles, something this study aimed to 
rectify.  through the mechanism of predictive sports markets on the basis of fan (i.e., the crowd) prediction participation of UFC 
fight outcomes as compared to the fight outcome predications made by bookmakers (i.e., the experts). For the purpose of this 
study, we obtained the results of predictions from both bookies and fans for three years of Pay-Per-View events. We found that 
85.7% of event outcomes were accurately predicted by the crowds (fans), compared to only 67.6% by the experts (bookies). Our 
prima facia results suggest that crowds can provide more accurate predictions than bookies on a binary level (Win – Loss). 
However, the scope of this study was limited by access to primary UFC fan voting data and the smallness of the data set. 
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1. Introduction 
The emerging paradigm of “wisdom of the crowd”, defined by Surowiecki (2004), is built upon on the 
ability of a crowd of diverse, differently informed individuals to outperform an expert in a specified field (List, 
2008). Along with the concept of “open peer production”, and “We > Me”, the Wisdom of the Crowd theory is part 
of a growing area of interest in management research, generally referred to as “Crowdsourcing”.  
Surowiecki examined various models of firms using aggregated crowd data as a tool for business 
intelligence. He further investigated the predictive capacity of such aggregated crowd wisdom with respect to sports 
bet spreads. Surowiecki’s (2004) empirical results have revealed that in some situations, a crowd of informed 
participants could outperform an expert 90% of the time. 
Indeed, dispersed public opinion aggregated into a predictive instrument has the ability to outperform 
moderately sophisticated benchmarks (Hong & Page, 2004). Studies have shown that such market-generated 
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forecasts do perform well. Thus far, some of the practical applications of crowd sourcing have been to use the data 
as a predictive tool for financial instruments or as a mechanism to anticipate election results (Christiansen, 2007; 
Wolfers & Zitzewitz, 2004; Justin Wolfers & Zitzewitz, 2006). These studies have generally avoided the realm of 
sports betting and sports betting markets, despite there being several web-based applications which facilitate such a 
predictive market. Web-based market platforms such as, Tradesports have emerged to offer a marketplace for 
community members to place bets among each other. However, these communities operate as intermediaries for 
individual community members which simply act as portal to place wagers. Our research aims to look at the 
predictive capacity of public opinion in sports, from the perspective of crowd-sourcing.  
The fundamental premise for why crowds outperform individual experts, is that crowds operate with a 
more diverse knowledge base (Watts-Perotti & Woods, 2009). In this context, it is the diversity of the group which 
gives it the ability to act as a predictive instrument. This premise was tested in earlier studies of crowd forecasting, 
applied to large public events. Seemann and Hungenberg (2008) compared outcomes from the 2006 FIFA World 
Cup matches played to web-based predictive tools during the course of the tournament. The study concluded that the 
crowds represented an untapped and impressive predictive market.  
The various challenges and conflicts arising from the interaction of a diverse group along with the inherent 
dissent of such a community have been shown to be vital for such an instrument (Surowiecki, 2004). Likewise, the 
detrimental effects of having a “group think” situation where, individuals who spend significant time together, begin 
to have similar views has been clearly shown. This view is supported by a network of literature on the effects of a 
diverse set of actors. Kogut and Zander (1992) identified diversity as a key attribute for the ability of networks to 
innovate and generate new ideas. Likewise, a good deal of literature has studied the benefits gained from conflict 
within networks as a result of diverse opinions (Borgatti, 2005; Cowan, Jonard, & Zimmermann, 2007; Provan, 
Fish, & Sydow, 2007). Applied to the notion of crowd wisdom, diversity and conflict within the crowd can lead to 
better predictive performance. 
 More specifically, studies contrasting expert opinion to crowd predictions have found experts to be less 
accurate than a crowd of un-informed, non-experts (Andersson, Edman, & Ekman, 2005). Conversely, there have 
been studies which have challenged the accuracy of crowd predictions.  A study by Haan, Dijkstra, & Dijkstra 
(2005) concluded that experts were less sensitive to the emergence of new information than crowds; thus, less likely 
to act impulsively. However, these existing studies all focus on events with multiple outcomes, rather than one-off 
events. One-off events serve as a better proxy for assessing the predictive capacity of a crowd vs. experts as they 
remove many of the biases which arise when new information emerges.  
 Belief heterogeneity dictates that within a sample set the beliefs of a given outcome vary between actors. 
This can be attributed to a variety of sources; the dominant premise is that individual actors base their decisions and 
interpretation of information on uncommon priors. Theory suggests that these difference will (through market 
mechanisms) converge to the market price (Sebenius & Geanakoplos, 1983; Justin Wolfers & Zitzewitz, 2006). 
From a perspective of belief heterogeneity, a market price is derived by aggregating differing opinions of rational 
market actors. Arguably, if the set of market actors operating in the real-world, are the same as those operating in 
the predictive market, the prices determined by each would be identical (Justin Wolfers & Zitzewitz, 2006). 
However, given that real world market actors are not exclusively predictive market actors, the idea that beliefs are 
heterogeneous and thus differ between various network actors warrants some discussion. 
 Studies have argued that in an idealized situation (i.e., where market actors would have experienced similar 
priors), all market actors would interpret and react differently to the same information (Harris & Raviv, 1993). Bias 
can affect the way market actors react to new information and can persuade them to ignore disconfirming evidence 
(Aumann, 1976). This is compounded by market actors operating with longshot bias, aiming to financially profit 
from their wagers (Wolfers & Zitzewitz, 2004).  Thus, there exist inherent factors which adversely affect the market 
structure of these predictive mechanisms. Arguably, with a more diverse set of market actors, individual biases and 
prior influences would be mitigated and as a result the predictive mechanisms would become more accurate. 
 Existing work that has looked at specific instances where the crowd outperformed the experts (Howe, 2008; 
Surowiecki, 2004) have been largely simplified comparisons with binary outcomes. There has been little study of 
the spread between crowd and expert votes and their respective performance. Specifically, the application of 
predicting outcomes has been largely subjective and has not been derived through repeated trials but, rather through 
a one-off, binary basis.  The most sophisticated applications thus far have been web-based instruments, aimed at 
predicting outcomes of elections or public events. Much of Surowiecki’s work for instance, does cite such 
circumstances where crowds predicted an electoral vote. However, the only benchmark for such a scenario is the 
official voter polls which share individual members. It could be argued that such a bias extends to predictive 
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instruments for financial markets such as Marketocracy, where predictor participants are often market actors. Thus 
the majority part of this body of knowledge is based around non-repeated, subjective events where the expert has 
proved more accurate than the crowds; there is little work based on objectively, repeated trials.  
 Of the existing applications for predictive markets, the ones most adept at mitigating bias appear to be 
those oriented around events of independent actors (e.g., Sporting events). However, many applications where 
predictive instruments were used on independent “popular” events (such as contests) lack a discernable benchmark 
given that in most of these situations it is difficult to empirically determine quantitative scales, given the subjective 
nature of the events. Sporting events, being inherently independent of crowd predictions have over time developed 
and refined their own quantitative benchmarks. Bookies set quantitative predictors (spreads) for the outcomes of 
sporting events. These predictors reflect expert opinions that are independent of the events participants. The 
influence of these expert opinions is a reflection of market efficiency.  
 Sports betting markets have been linked to financial markets in studies of market efficiency. Financial 
markets lack a discernable benchmark given that the true value of a company is never known, notwithstanding that it 
can be estimated. However, the underlying principles of market efficiency hold for any competitive market 
(Brailsford & Easton, 1995; Gray & Gray, 1997). Thus, these studies used sports betting as a proxy for determining 
market efficiency on the principles of financial concepts such as weak, semi- strong and strong-form market 
efficiency. Market efficiency as defined by Fama (1970) and built upon by others (Boudoukh, Richardson, & 
Whitelaw, 1994), has been traditionally assessed by measuring the predictability of asset returns.  
 Sport betting markets operate with betting spreads, adjusted constantly to reflect new information. This 
information is often subject to perceptions of the information received (Gandar, Zuber, O'Brien, & Russo, 1988; 
Zuber, Gandar, & Bowers, 1985).  Some studies have found markets to be efficient, while others have found them to 
be inefficient, allowing for profitable betting strategies (Zuber, et al., 1985). Thus, market efficiency with respect to 
spread, is reflective of the ability of bookies to adjust for new information. The possibility for those wagering to 
generate a profit in these markets reflects inefficiencies and represents a degree of error on the part of bookies. 
 Our study examined the ability of a crowd of fans to predict more accurately a winning outcome than the 
bookies. Studies of betting patterns have shown a certain degree of irrationality and in some cases exhibiting bias 
towards certain outcomes. This is largely due to numerical specifics attributed to a given outcome, the likelihood of 
a given score (Gandar, et al., 1988). We aimed to mitigate this bias by testing for binary predictors, considering all 
events as simple win-lose outcomes.  
 Studies of predictive markets (web-based or otherwise) are faced with the risks (longshot risk, behavioural 
bias) associated with the potential financial rewards of predicting correctly (Wolfers & Zitzewitz, 2004) Difficulties 
emerge in motivating market actors without any perceived benefits to them. Fan voting at UFC events has produced 
high levels of response from viewers (over 100,000 votes cast for UFC 94). These votes come without potential 
financial reward, but rather from purely voluntary voting. As such, this mechanism mitigates the biases (longshot 
risk, etc.) associated with financially based predictive markets.  
2. Methodology 
 In comparing the predictions of bookies and fans, our study used predictions made by both parties. We took 
betting odds from online bookies for each “main event” UFC fight between the dates of March 3, 2007 and August 
8, 2009.  We reduced the betting odds into a binary, win-lose outcome. That is, the various odds set out by bookies 
were simply reduced to a win or lose prediction which was then compared to the output prediction of the fan voting. 
For example, if the odds were 2:1 that Fighter 1 would beat Fighter 2, when reduced to a binary outcome, Fighter 1 
would be deemed the predicted victor of the fight. Betting odds were taken from the public domain, predominantly 
from published web sources including official UFC blogs and odd-making websites (sportbook.com).  
 Similarly, fan voting does not directly provide a binary win-lose output but, rather provides a percentage of 
how many fans favour one fighter over the other. In over 67.6% of events, these predictions favoured one 
competitor by >55%. These percentage based predictors were converted to binary outcomes where a larger 
percentage of fans voting for one competitor were taken as a “win” prediction for that competitor. For example, if 
the fans voted 85% for Fighter 1, then Fighter 1 would be deemed as the fans choice to win the fight.  
The win-lose predictions from both bookies and fans were tabulated and the average values for each were 
calculated. Fan voting predictions were calculated for more than a dozen competitions as a result of restricted access 
to UFC data. These calculated values were compared as basic measures of prediction accuracy. Since 2007, a total 
6500  Sean Wise et al. / Procedia Social and Behavioral Sciences 2 (2010) 6497–6502
( )
of 34 pay per-views were held. Bookie predictions were available for 33 of those fights, while fan voting was only 
available in for 21.  
It should be noted that while odds were obtained directly from primary data; fan voting was derived from 
secondary public sites. We received no direct access to the original UFC fan voting data, as our request to access the 
primary data was refused by the UFC and “TxtStation” respectively. Regardless, we assumed that the fan voting 
predictions made before the telecast were representative of viewer sentiment. The text voting fan predictions were 
gathered from secondary sources (online posting of text voting results on blogs) and/or from a review of video 
replays of UFC events. These voting predictions were administered by “TxtStation”, a private global marketing firm 
and were released during the course of a telecast.   
The fan voting results were released at various times during the fight telecast. While the time at which the 
predictions were announced did vary during the telecast, the results of the fan voting were shared at some point 
before the fight. It is this “before the fight” vote that was used in our study. As the data was taken straight from the 
telecast (or secondary sources which recorded the data from the telecast), it was not possible to select the data at a 
set time for all of the events, nor was it possible to confirm that the data shared on air was correct; we simply noted 
the binary forecasts percentages announced just prior to the fight commencing.  
3. Limitations  
 There are several significant limitations on the research described herein. First, our sample is very small, 
which severely limits the kinds of statistical analyses we can perform and the levels of statistical significance we can 
obtain for potentially subtle effects. 
 Another limitation of this research was the lack of direct access to primary data for fan voting. This not 
only limited the size of the sample set which regulated the degree to which the data could be analyzed but, also 
created inconsistencies between when the fan prediction results were taken and when the final odds were set. There 
exists therefore the potential for endogeneity in that final bookie odds may be somewhat influenced by the 
information contained it the available fan votes. 
Finally, the expert opinion represents the bookie’s “line odds”. There are two kinds of odds: line odds and fair 
odds. Fair odds equalize the opportunity for both the bookmaker to have a profit and the bettor to win. In decimal 
notation, they are equal to the inverse of probability. Line odds are based on the betting volume and, while they 
reflect subjective expectations of bettors, are set to provide a positive expected value of return to the bookie. 
Bookies set the line odds less than corresponding fair odds because they want to have a profit in the long run. 
4. Results 
Our sample comprised UFC-sponsored fights between March 3rd, 2007 and August 8th, 2009 for which there 
was publicly available pre-event data for fan predictions and for bookie odds. Fan prediction data was obtained from 
UFC data.  Bookie odds data was obtained from public web sources (UFC blogs sportsbook.com), which posted 
odds in the “Money line” format in which payoff ratios are specified for the favourite and the underdog. This 
approach resulted in a dataset of 54 fight predictions (21 fan predictions and 33 bookie predictions). Fan predictions 
were considered to be accurate if the eventual winner of the fight had received the majority of fan votes prior to the 
start of the fight. Bookie predictions were considered to be accurate if the eventual winner of the fight had been 
posted as the favourite at the start of the fight. These measures of prediction accuracy were therefore not affected by 
the magnitude or strength of the belief (e.g., the skew of the odds). 
Of the 54 predictions in our sample, fans were able to accurately predict the winner in 85.7% of the cases, while 
bookies were able to accurately predict the winner in 69.7% of the cases, suggesting that fans may indeed be better 
predictors of fight winners. As an exploratory measure of the validity of these results from a small dataset, we 
performed a statistical comparison of these mean accuracies using a simple two-tailed t-test of difference in means. 
This resulted in a significance of p = 0.19, which we believe is insufficient to reject the null hypothesis. Therefore, 
we are currently unable to conclude that the higher prediction accuracy of fans in our sample corresponds to a higher 
accuracy for fans in general. 
Our results are suggestive that UFC fans may be better predictors of fight outcomes than are bookie odds. The 
validity of this conclusion is hampered by the limitations of our very small sample. We intend to continue research 
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in this area and obtain larger samples from which we may be able to draw conclusions of better statistical 
significance. 
5. Conclusion 
While the concept of crowd knowledge may be largely context specific, our work attempts to quantitatively 
demonstrate the effectiveness of crowd sourcing. The use of aggregated binary predictors, such as the win–lose 
mechanism, does provide a measure of fan sentiment. However, predictive measures which take into account the 
percentages of fans supporting each outcome may be more accurate. Similarly, the odds-based predictions 
aggregated into binary variables, may not be as accurate as proportionally-based measures. Although the use of 
proportionally-based measures of predictions may be more discriminating, they would require a larger sample set for 
analysis. As previously mentioned, our sample set was narrowed as a result of restricted access to primary UFC 
data. As a result, only a fairly simplistic comparison of data was possible. Regardless, these measures may still 
provide criterion for genuine fan-based predictors. 
 The difference between fan and bookie predictions suggests that fans are indeed more likely to forecast the 
outcome of a fight. This inference cannot be extended to proportionally-based measures but, we suggest that further 
studies would yield similar results. The conclusions of our study do not propose that fan voting will always 
outperform bookie odds, in any and all sporting events. Yet, perhaps this is an area where crowd sourcing could be a 
useful instrument. Furthermore, we hope the implications of this study add to the existing research on the 
quantitative analysis of crowd wisdom. 
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